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REMARKS 

Claims 1, 3, 5-7, 9. 11, 13, 15-17, 19,21 -23, 25-27, and 29 are pending. 
Claims 2, 4, 8, 10, 12, 14, 18, 20, 24, 28, and 30 - 40 have been cancelled. Claims 1 , 
3, 5-6, 9, 11. 13, 15, 16, 19, 21 - 23, 25, 26, and 29 have been amended. No new 
matter has been introduced. Reexamination and reconsideration of the application are 
respectfully requested. 

In the October 6, 2006 Office Action, the Examiner objected to the use of a 
trademark in the application and noted that any trademark should be capitalized and 
made apparent that it is a trademark. The applicant has submitted a substitute 
specification to properly identify the trademark in the specification along with a marked 
up copy of the specification. The applicant confirms that no new matter has been 
included with the submission of the substitute specification. Accordingly, the applicant 
respectfully requests that the objection to the specification be withdrawn. 

The Examiner objected to claims 8, 18, 29, and 39 due to informalities. The 
applicant has cancelled claims 8, 18, 28, and 39. The Examiner also objected to the 
improper use of reference characters in the claim. The applicant has amended the 
claims, specifically claims 9, 19, and 29 per the Examiner's instructions and respectfully 
request that the objections to the claims for improper use of reference characters be 
withdrawn. 

In the October 6, 2006 Office Action, the Examiner rejected claims 4, 5, 14, 15, 
24, 25, 34, and 35 under 35 U.S.C. § 1 12, second paragraph due to the improper use 
of the registered trademark "emPower." The applicant has cancelled claims 4, 14, 24, 
and 34 to eliminate the recitation of the trademark "emPower" and respectfully requests 
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that the rejection of claims 4, 14, 24, and 34 under 35 U.S.C. § 1 12, second paragraph 
be withdrawn. Claims 5. 15, 25, and 35 have been amended to eliminate the 
dependency from previously rejected claims 4, 14, 24, and 34. Accordingly, applicant 
respectfully requests that the objection to claims 5, 15, 25, and 35 be withdrawn. 

The Examiner rejected claim 1 - 3, 5 - 13, 16 23, 26 - 33, and 36 - 40 under 
35 U.S.C. 102(e) as being anticipated by U.S. Published Patent Application No. 
2005/0127758 to Atkinson et al. ("the Atkinson reference"). The Examiner rejected 
claims 4, 5, 14, 15, 24, 25, 34. and 35 under 35 U.S.C. § 103(a) as being unpatentable 
over the Atkinson reference in view of the applicant's admitted prior art, i.e., that an 
EMPOWER power supply used in airplanes provides access to a DC power supply with 
a voltage of 14.5 - 15.5 volts DC. These rejections are respectfully traversed in so far 
as they are applicable to the presently pending claims. 

Claim 1 , as amended, distinguishes over the Atkinson reference. Claim 1 , as 
amended, recites: 



1. An adapter device, comprising: 

a DC/DC adapter, external to an electronic device having a power 
supply, to receive DC power from an external DC power source, and 
output a regulated DC voltage (Vout) to the electronic device; and 

DC source determination circuitry, in the adapter device, to 
receive tlie DC power from the external DC power source and 
compare a magnitude of a voltage of the DC power with a reference 
magnitude of a reference voltage (Vref) in order to determine what 
type of external DC power source is supplying the DC power, 

wherein when the magnitude of the voltage of the DC power is 
greater than the reference magnitude, a data signal (Vdata) having a first 
value indicative of the external DC power source being an airplane power 
source is output, and when the magnitude of the voltage of the DC 
power is less than the reference magnitude, the Vdata signal having a 
second value indicative of the external DC power source being an 
automobile power source is output. 
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The Atkinson reference does not disclose, teach, or suggest the adapter device 
of claim 1 , as amended. The Examiner states that the Atkinson reference discloses a 
dc to dc adapter to receive DC power from a DC power source 127 and output a 
regulated DC voltage via controller 108 to devices 102 104 106 108. (Office Action, 
page 4). The Examiner also states that the Atkinson reference discloses source 
determination circuitry 1 14 to receive DC power from the DC power source and 
compare a magnitude of a voltage of the DC power with a reference magnitude of a 
reference voltage 124 utilizing a comparator 114. (Office Action, page 5). The 
Examiner also states that the Atkinson reference discloses that when the magnitude of 
the voltage of DC power Is greater than a reference magnitude, a data signal having a 
first value is output (via line 130) and when the magnitude of the voltage of DC power is 
less than the reference voltage, the data signal has a second value when the data 
signal is received by control circuitry. (Office Action, page 5). 

The applicant has amended claim 1 to clarify that the adapter recited in claim 1 
is external to a computing system (or electronic device) and that the adapter supplies 
power to a power supply in the computing system or electronic device, i.e., (such as the 
power supply 122 illustrated in the Atkinson reference). The applicant has further 
clarified what is identified with the comparison of voltages. The Atkinson reference 
specifically discloses that comparators 1 14 1 15 and power management logic 108 
function to determine when the system is operating from a power-limited source (e.g., 
an airplane voltage), an AC source, or the internal battery. When the system is 
operating from a power-limited source, the power management logic forces the system 
into a lower power consumption mode to preclude the system from exceeding the 
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power limit associated with airplanes. The Atkinson reference also discloses that when 
the system is operating from an internal battery, the power management logic may 
place the system in a lower power consumption mode. (Atkinson, page 1, paragraph 
[0008]). 

The Atkinson reference does not disclose, teach, or suggest an adapter 
including DC source determination circuitry to receive the DC power from the 
external DC power source and compare, in the adapter device, a magnitude of a 
voltage of the DC power with a reference magnitude of a reference voltage (Vref) in 
order to determine what type of external DC power source is supplying the DC 
power, as is recited in claim 1, as amended. 

The Atkinson reference does not disclose that the DC source determination 
circuitry is in the adapter device, because the Atkinson reference is disclosing only 
that its comparator, control logic, and power management logic are located within an 
electronic device or computer system (such as a laptop computer). This is apparent in 
Fig. 1 . where the Atkinson reference discloses that an AC adapter supplies external 
power to a power supply 122 of the system and where a DC adapter supplies a DC 
voltage to a power supply of the system. The comparator, control logic, and power 
management logic, are located within the computer system of the Atkinson reference, 
i.e., they are located downstream of where the DC voltage is input from a DC adapter. 
Thus, the Atkinson reference "teaches away" from the DC source determination circuit 
being located in the adapter device because in the, Atkinson reference, power 
management logic, which determines AC v. DC v. battery power sources, is located 
internal to the computer system and not in the adapter device. Accordingly, claim 1 , as 
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amended, distinguishes over the Atkinson reference. 

Claim 1 , as amended, further distinguishes over the Atkinson reference. As 
noted above, the Atkinson reference power management logic and comparators, which 
are internal to the system (the system being akin to the claimed electronic device), are 
not disclosing an adapter including DC source determination circuitry which compares^ 
in the adapter device, a magnitude of a voltage of the DC power with a reference 
magnitude of a reference voltage (Vref) In order to determine what type of external 
DC power source is supplying the DC power. First, the Atkinson reference discloses 
that a comparison is done in the computer system (i.e., electronic device) and not in the 
adapter device, as is recited in claim 1. Further, the Atkinson reference is using the 
power management logic to determine if the system is operating from a power limited 
source (such as an airplane), an AC external power source, i.e., (110 V AC), or the 
internal battery of the system. The Atkinson reference does not disclose, or make any 
mention of, comparing a voltage of DC power with a reference voltage in order to 
determine a type of external DC power source that is supplying the DC power 
because the Atkinson reference is not comparing between voltages input from 
alternative DC power sources. 

In addition, the Atkinson reference does not disclose a power adapter including a 
DC / DC power adapter and DC source determination circuitry wherein when the 
magnitude of the voltage of the DC power is greater than the reference magnitude, a 
data signal (Vdata) having a first value indicative of the external DC power source being 
an airplane power source is output, and when the magnitude of the voltage of the 
DC power is less than the reference magnitude, the Vdata signal having a second 
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value indicative of tlie external DC power source being an automobile power 
source is output. The Atkinson reference discloses comparing an input voltage to two 
reference voltages, wherein if the DC operating voltage is less than a first referece 
threshold and greater than a second voltage, then the system is operating from a 
power-limited source, i.e., an airplane power source. (Atkinson, page 2, paragraph 
[0013]). 

However, this is not the same as outputting a Vdata signal having a second value 
indicative of the external DC power source being an automobile power source 

when the magnitude of the voltage of the DC power is less than the reference 
magnitude, as is recited in claim 1, as amended. It is not the same, because, 
assuming, arguendo, that the lower voltage threshold of the Atkinson reference is akin 
to the reference magnitude of claim 1 , the Atkinson reference discloses that if the DCout 
operating voltage is lower than the lower threshold voltage, i.e., threshold T2, this 
signifies the system is operating from internal battery power. (Atkinson, page 2, 
paragrapli [0015]), Battery power is not the same as an external automobile DC power 
source, as is recited in claim 1. Accordingly, applicant respectfully submits that claim 1, 
as amended, further distinguishes over the Atkinson reference. 

Independent claims 11 and 21, both as amended, recite limitations similar to 
claim 1, as amended. Accordingly, applicant respectfully submits that claims 1 1 and 21 
distinguish over the Atkinson reference for reasons similar to those discussed above in 
regard to claim 1 , as amended. 

Claims 3, 5 - 7, 9, 1 3, 1 5 ~ 1 7. 1 9, 22 - 23, 25 - 27 and 29, depend, indirectly or 
directly, on claims 1,11, and 21 . Accordingly, applicant respectfully submits that claims 
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3, 5-7, 9, 13, 15- 17, 19, 22-23, 25-27, and 29 distinguish over the Atkinson 
references for the same reasons as those recited above in regard to claim 1. 

An Information Disclosure Statement and PTO-1449 are being filed concurrently. 

Applicant believes that the claims are in condition for allowance, and a favorable 
action is respectfully requested. If for any reason the Examiner finds the application 
other than in condition for allowance, the Examiner is requested to call either of the 
undersigned attorneys at the Los Angeles telephone number (213) 488-7100 to discuss 
the steps necessary for placing the application in condition for allowance should the 
Examiner believe that such a telephone conference would advance prosecution of the 
application. 



Respectfully submitted, 



PILLSBURY WINTHROP SHAW PITTMAN LLP 



Date: November 28, 2006 Bv: Qy^^^ 

Mark R. Kendrick 



Registration No. 48,468 
Attorney for Applicant(s) 



Date: November 28, 2006 




Roger^ Wise 
Registration No. 31,204 
Attorney for Applicant(s) 



725 South Figueroa Street, Suite 2800 
Los Angeles, CA 90017-5406 
Telephone: (213) 488-7100 
Facsimile: (213) 629-1033 
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. . Marked-up Copy of Specification { 

Application Serial No. 10/758,933 
Docket No.: 81088-306168 j 

TITLE OF THE INVENTION i 

DC POWER SOURCE DETERMINATION CIRCUITRY FOR USE WITH AN ADAPTER 

BACKGROUND OF THE INVENTION 
5 1. Technical Field 

This invention relates to DC power adapters for powering electronic devices. 
2. Description of the Related Arts 

There are power systems in the art which allow a user to hook up a DC/DC adapter to an 
automobile outlet, to supply regulated DC power to power an electronic device, such as a 

10 notebook computer. Automobile outlets typically provide a DC voltage in a range between 11. 0 
and 14,1 Volts. Some power systems also allow the user to hook up the DC/DC adapter to an 
airplane output such as the e mPow e r an EMPOWER syste m. e mPow e r . EMPOWER being a 
line of products sol d bv Astronics Advanced Electroni c Systems for providing power to aircraft 
seats. An EMPOWER system t ypically provides a DC voltage in a range between 14.5 and 15.5 

15 Volts. 

Accordingly, some DC/DC adapters can be used with both an automobile outlet and the 
emPowe r EMPOWER system to provide a regulated DC power to the electronic device such as 
the notebook computer. Notebook computers often contain lithium ion batteries. Such batteries 
can be recharged when the notebook computer is hooked up to the DC/DC adapter. For 
20 example, if the user is in a car, the user can couple a DC/DC adapter to the notebook computer 
and to the cigarette lighter outlet to power the notebook computer. The batteries in the notebook 
computer will draw some of the DC power supplied to recharge the batteries of the notebook 
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computer if they are low in power. Accordingly, the user can simultaneously use the notebook 
computer and recharge the batteries therein. 

The user can also use the DC/DC adapter while on an airplane, by plugging the DC/DC 
adapter into the o mPovv o r EMPOWER outlet. The emPowe r EMPOWER outlet and the 
5 automobile outlets have different sizes and shapes. Accordingly, the user can directly plug the 
DC/DC adapter into the emPow e r EMPOWER outlet, and can place a connector over the 
e mPow e r EMPOWER plug of the DC/DC adapter and then plug the connector into the 
automobile cigarette lighter outlet. When the user hooks the DC/DC adapter up to the 
e mPowe rE MPOWER outlet and then to the electronic device, the electronic device receives the 
10 regulated DC power. However, if the charging circuitry in the battery malfunctions, the battery 
can overheat or even catch on fire when recharging firom an emPowe r EMPOWER DC source. If 
the battery were to catch on fire while an airplane in which the emPlower outlet is located is 
flying, the fire would have the potential to cause the airplane to crash or cause substantial 
damage. 

15 To address this problem, one system in the art provides a connector to connect between 

the DC/DC adapter and the notebook computer to inform the notebook computer not to recharge 
the batteries. FIG. 1 illustrates a power supply system according to the prior art. As shown a DC 
power source 100 is coupled to a DC/DC adapter 105 via a cable 102. The DC/DC adapter 105 
receives power fi-om the DC power source 100 and outputs regulated DC power to an electronic 

20 device 120, via a cable 1 10 and a connector 115 coupled to the end of the cable 1 10. 

The DC/DC adapter 105 can provide three output pins to the electronic device 120, as 
shown in FIGS, 2A and 2B of the prior art. The first pin can provide the output voltage (i.e., 
Vout), the second pin can provide a ground reference (i.e., GND), and the third pin can provide a 
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data line (i.e., Vdata) to instruct the notebook as to whether the batteries should be recharged or 
not. For example, as shown in FIG. 2A, Vdata could be tied to GND to indicate that the DC 
power source 100 is the e mPow e rE MPOWER system and therefore the battery should not be 
recharged. Altematively, as shown in FIG. 2B, Vdata could also be left open (i.e., to provide a 
non-grounded floating voltage) when the DC power source 100 in a cigarette lighter outlet of an 
automobile. Accordingly, when using the DC/DC adapter 105 while in an automobile, the user 
would use a connector 115 having the Vdata line floating, and when using the DC/DC adapter 105 
with the omPowe r EMPOWER system of an airplane, the user would use a connector 115 having 
the Vdata line tied to GND. 
10 However, problems arise when the user forgets to change replace the connector 1 15 for 

use with the automobile when the user is in an airplane. Accordingly, if the user has the wrong 
connector 115 attached when using with the emPowe r EMPOWER system, a battery of an 
electronic device 120 such as a notebook computer can charge the battery even when used with 
the emPovve r EMPOWER system, and if the charging circuitry of the battery malfunctions, 
15 overheating or even a fire can occur, resulting in damage to the notebook computer. Also, if the 
connector 1 15 is damaged or flawed, then it may not provide the correct Vdata signal to the 
notebook computer, allowing the notebook computer to recharge the batteries in an airplane 
when they shouldn't be allowed to do so. 

Accordingly, current DC/DC power adapter systems are deficient because they are 
20 incapable of automatically and intelligently informing an electronic device 120 coupled thereto 
of the DC power source (i.e., the e mPow e rE MPOWER system or an automobile cigarette Ughter 
outlet). 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a power supply system according to the prior art; 

FIG, 2A illustrates a first connector to coupled a power supply system to an electronic 
device according to the prior art; 

FIG. 2B illustrates a second connector to coupled a power supply system to an electronic 
device according to the prior art; 

FIG. 3 illustrates a power supply system according to an embodiment of the invention; 

FIG. 4A illustrates a tip having digital control circuitry according to an embodiment of 
the invention; 

FIG. 4B illustrates a tip having analog control circuitry according to an embodiment of 
the invention; 

FIG. 5A illustrates comparison circuitry according to an embodiment of the invention; 
FIG. 5B illustrates comparison circuitry according to an additional embodiment of the 
invention; 

FIG. 6 illustrates an electronic device according to an embodiment of the invention; 

FIG. 7 A illustrates a method of determining and outputting Vdata according to an 
embodiment of the invention; 

FIG. 7B illustrates a method of receiving Vdata and allowing power to flow to devices 
within the electronic device based on Vdata according to an embodiment of the invention; and 

FIG. 8 illustrates a power supply system according to an embodiment of the invention. 



DETAILED DESCRIPTION 



An embodiment of the present invention is directed to a power supply system to 
determine a DC power source (e.g., an automobile cigarette lighter outlet or an 
e mPowe r EMPO WER airplane outlet) coupled thereto and send a signal indicative of the power 
source to an electronic device coupled thereto. The electronic device may be a notebook 
computer or other portable consumer electronic device, for example. Based on the signal sent to 
the electronic device, the electronic device may control the amount of power drawn to prevent 
overheating. For example, when a notebook computer is hooked up and the power source is the 
emPovve r EMPOWER system, the electronic device may disable charging of the intemal batteries 
of the notebook computer, in order to prevent damage or overheating of the batteries due to 
10 malfunction or failure. The DC power source may be determined by voltage comparison 
circuitry, such as a comparator, or by a voltage comparison device including a processor. 

FIG. 3 illustrates a power supply system 301 according to an embodiment of the 
invention. As shown, the adapter 340 may be used with an AC power source 300 or a DC power 
source 305. In other embodiments, only a DC power source 305 may be utilized to supply 
1 5 power. The AC power source 300 may be coupled to an AC/DC adapter 3 10 via a cable 342. 
The DC power source 305 may be coupled to both a DC/DC adapter 315 and comparison 
circuitry 320 via a cable 345. The DC power source 305 may be an automobile's cigarette 
lighter outlet or an airplane's emPow e r EMPOWER system outlet, for example. AC/DC adapter 
310 may convert AC power from the AC power source 300 into regulated DC power, which is 
20 supplied to post-regulation circuitry 325. The post-regulation circuitry 325 may provide an 

output voltage (Vout) and a ground reference (GND) to a tip 330 coupled to the adapter 340 via a 
cable 350, as further explained below with respect to FIGS. 4A and 4B. The tip 330 may be 
coupled to an electronic device 335 to provide the power thereto from the power supply system 
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301. The tip 330 may be removable from the cable 350 and may be inserted into a power input 
opening of the electronic device. Tips 330 may have different shapes and sizes, depending up 
the shape and sizes of the power input openings of the respective electronic devices 335 being 
powered. The tip 330 may also include control circuitry 365 to provide a signal to control 
5 circuitry 370 of the adapter 340. The signal may be sent to the control circuitry 370 via the cable 
350. In one embodiment, the control circuitry 365 of the tip 330 may include digital components 
to provide a digital signal the control circuitry 370 of the adapter 340. The digital signal may be 
utilized to set the magnitude of Vout and limit the amount of current which may be drawn from 
the adapter 340. The post-regulation circuitry 325 regulates the voltage to what the tip 330 tells 
10 it to provide. 

Alternatively, the tip 330 may include analog components and may provide voltage 
programming and current programming voltages (Vvprogram and Viprogram, respectively) to the 
adapter 340. Vvprogram inay be utiHzed to set the magnitude of Vout. For example, there may be a 
linear relationship between Vvprogram and Vout where Vout is 3 times as large as Vvprogram. 
15 Accordingly, if Vvprogram had a magnitude of 3.0 Volts, Vout would have a magnitude of 9.0 
Volts, and if Vvprogram had a magnitude of 3.0 Volts, Vout would have a magnitude of 6.0 Volts. 
The analog circuitry may contain passive or active components. 

Accordingly, regardless of whether the tip 330 has analog or digital control circuitry, a 
single adapter 340 may be used to supply power to a plurality of different electronic devices 335 
20 having different power requirements. 

The adapter 340 may also include comparison circuitry 320. The comparison circuitry 
320 may compare a magnitude of a voltage received from the DC power source 305 with a 
reference voltage to determine whether the DC power source 305 is an automobile cigarette 
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lighter outlet or an e mPow e rE MPOWER airplane outlet. As stated above, automobile cigarette 
lighter outlets typically provide a DC voltage having a magnitude within the range of 1 1.0 Volts 
and 14.1 Volts. An e mPowe r EMPOWER airplane outlet typically provides a DC voltage having 
a magnitude within the range of 14.5 and 15.5 Volts. Accordingly, the reference voltage may be 
set at a level between the high end of the automobile cigarette light outlet voltage (i.e., 14.1 
Volts) and the low end of the e mPow e r EMPQWER airplane outlet voltage (i.e., 14.5 Volts). For 
example, the reference voltage may be set at 14.3 Volts. Accordingly, if the magnitude of the 
DC power source is greater than 14.3 Volts, then the comparison voltage may determine that the 
received DC voltage has a greater magnitude than the reference voltage and the DC power 
10 source 305 is therefore the emPow e r EMPOWER airplane outlet. However, if the magnitude of 
the DC power source is less than 14.3 Volts, then the comparison voltage may determine that the 
received DC voltage has a smaller magnitude than the reference voltage and the DC power 
source 305 is therefore the automobile cigarette lighter outlet. 

The comparison circuitry 320 may output a signal Vdata based upon whether the DC 
15 power source is determined to be the automobile cigarette lighter outlet or the 

e mPowe r EMPOWER airplane outlet. For example, the comparison may output 5 Volts if the 
automobile cigarette lighter outlet is detected, and 0.0 Volts if the e mPowe r EMPOWER airplane 
outlet is detected. In altemative embodiments, different voltages for Vdata may be used. In 
additional embodiments, the comparison circuitry 320 may output a digital signal, such as a 
20 stream of bits, indicative of the DC power source 305. Vdata may be sent via cable 350 to the tip 
330, and straight over to the electronic device 335. The electronic device 335 may include a 
controller 360 which is responsive to Vdata- For example, if the electronic device 335 is a 
notebook computer and Vdata is indicative of the emPowe rE MPOWER airplane outlet system, the 
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controller 360 may disable battery charging circuitry 600, thereby preventing recharging of the 
batteries. And if the Vdata is indicative of the automobile cigarette lighter outlet as the DC power 
source 305, the controller 360 may enabled battery charging circuitry to allow the batteries to be 
recharged. 

5 Although FIG. 3 illustrates an adapter 340 which includes both a AC/DC adapter and a 

DC/DC adapter, other embodiments may include only a DC/DC adapter, and no AC/DC adapter. 

FIG. 4A illustrates a tip 400 having digital control circuitry 402 according to an 
embodiment of the invention. As shown, the tip 400 receives Vdata, Vout and GND from the 
adapter 340 and allows them to all flow to the electronic device 335. The digital control circuitry 

10 402 may receive the Vout and GND signals and may output a control signal to the adapter 340 to 
set the magnitude of Vout and Umit the current provided. The control signal may be sent to the 
adapter 340 via the cable 350 between the tip 330 and the adapter 340. The digital control 
circuitry 402 may include a processor and a memory device, for example. In some 
embodiments, the tip 400 may be separable from cable 350, and in other embodiments, the tip 

15 400 may be physically part of the cable 350. 

FIG. 4B illustrates a tip 405 having analog control circuitry 410 according to an 
embodiment of the invention. As shown, the tip 405 receives Vdata? Vout and GND from the 
adapter 340 and allows them to all flow to the electronic device 335. The analog control 
circuitry 410 may receive the Vout and GND signals and may output Vvprogram and Viprogram to the 

20 adapter 340. Vvprogram and Viprogram niay be sent to the adapter 340 via the cable 350 between the 
tip 405 and the adapter 340. The analog control circuitry 400 may include passive or active 
components, for example. In some embodiments, the tip 400 may be separable from cable 350, 
and in other embodiments, the tip 400 may be physically part of the cable 350. 



FIG. 5A illustrates comparison circuitry 320 according to an embodiment of the 
invention. As shown, the comparison circuitry 320 includes a comparator 500. The comparator 
500 receives (a) the DC power signal from the DC power source 305, and (b) a reference 
voltage, Vref. The comparator outputs Vdata based on whether the magnitude of the DC power 
5 from the DC power source exceeds Vref, as described above with respect to FIG. 3. 

FIG. 5B illustrates comparison circuitry 320 according to an additional embodiment of 
the invention. As shown, the comparison circuitry 320 includes a processor 505. The processor 
505 receives (a) the DC power signal from the DC power source 305, and (b) value of a 
reference voltage stored in memory. The processor 505 then outputs Vdata based on whether the 

10 magnitude of the DC power from the DC power source exceeds Vref, as described above with 
respect to FIG. 3. The processor 505 may output a single high or low voltage (e.g., 5.0 Volts or 
0.0 Volts) based on the detected DC power source. Alternatively, the processor 505 may output 
a stream of bits to indicate the DC power source. 

FIG. 6 illustrates an electronic device 335 according to an embodiment of the invention. 

15 As shown, the electronic device 335 may receive GND, Vout and Vdata from the tip 330. Vdata 
may be received by a controller 360. The controller 360 may disable battery charging circuitry 
600 of the electronic device 335 from charging batteries when Vdata is indicative of the 
e mPowe rE MPOWER outlet. Alternatively, the controller 360 enable battery charging circuitry 
600 so that the batteries of the electronic device may be charged on Vdata- 

20 FIG. 7 A illustrates a method of determining and outputting Vdata according to an 

embodiment of the invention. The processing shown in FIG. 7 A may be implemented by the 
adapter 340. First, DC power is received 700 from the DC power source 305. Next, the 
comparison circuitry determines 705 whether the magnitude of the voltage of the DC power 
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received is greater than Vref. If "no," the comparison circuitry determines the DC power source 
305 to be an automobile cigarette lighter outlet, and processing proceeds to operation 710, where 
Vdata is output with a signal/voltage magnitude indicating that the DC power source 305 is the 
automobile cigarette hghter outlet. Processing then retums to operation 700. If "y^s," at 
5 operation 705, processing proceeds to operation 715, where Vdata is output with a signal/voltage 
magnitude indicating that the DC power source 305 is the e mPow e r EMPOWER airplane outlet. 

FIG. 7B illustrates a method of receiving Vdata and allowing power to flow to devices 
within the electronic device 335 based on Vdata according to an embodiment of the invention. 
First, the electronic device 335 receives 720 the Vdata signal. As discussed above, the Vdata signal 

10 is sent from the adapter 340 through the tip 330 and over to the control circuitry 365 of the 

electronic device 335. Next, based on the Vdata signal, a first set of predetermined devices may 
be prevented 725 from receiving power. For example, if the electronic device 335 is a notebook 
computer, the control circuitry 365 may prevent batteries from recharging if Vdata indicates that 
the DC power source is the emPowe r EMPOWER airplane outlet. Other devices/components in 

15 the electronic device 335 may also be prevented from receiving power or from functioning in a 
certain way. 

At operation 730, a second set of predetermined device may be allowed to receive power 
based on the Vdata signal. For example, if Vdata indicates that the DC power source is an 
automobile cigarette lighter outlet, then power may be available to batteries of the electronic 
20 device 335 to allow recharging. Other devices/components in the electronic device 335 may also 
be allowed to receive power or ftinction in a particular way. 

In embodiments described above, the Vdata signal may be used to send a signal to the 
control circuitry 365 indicating the DC power source. This signaling may be done via a discrete 
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bit, an analog signal, a data signal line, an analog voltage, or via any other suitable manner. The 
Vdata si^al may be transmitted from the adapter 340 to the tip 330 and electronic device 335 via 
a single signaling line or multiple signaling lines. 

FIG. 8 illustrates a power supply system 800 according to an embodiment of the 
invention. The power supply system 800 is similar to the power supply system 301 shown in 
FIG. 3. However, unlike the power supply system 301, in which the adapter 340 itself contains 
comparison circuitry 370, the adapter 340 of power supply system 800 does not contain the 
comparison circuitry 805. Instead, a regular adapter 340 may be used and the electronic device 
335 itself includes the comparison circuitry 805 for determining the DC power source. The 
electronic device 335 may be a notebook computer and may implement the methods shown in 
FIGS. 7A and 7B. 

While the description above refers to particular embodiments of the present invention, it 
will be understood that many modifications may be made without departing from the spirit 
thereof The accompanying claims are intended to cover such modifications as would fall within 
the true scope and spirit of the present invention. The presently disclosed embodiments are 
therefore to be considered in all respects as illustrative and not restrictive, the scope of the 
invention being indicated by the appended claims, rather than the foregoing description, and all 
changes which come within the meaning and range of equivalency of the claims are therefore 
intended to be embraced therein. 
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